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ABSTRACT 

The tropical easterly jet is primarily composed of summertime stationary eddies over the 
monsoon region. Thus, the interannual variation of the former follows the interannual variation 
of the latter. Analyzing the 200-mb wind fields generated by the Global Data Assimilation 
System of the National Meteorological Center for the past decade, we found that the weakening 
(or strengthening) tropical easterly jet and stationary eddies are coincident with the weakening 
(or strengthening) of planetary-scale divergent circulation. The streamfunction budget analysis 
was performed to infer the possible link between interannual variations of stationary eddies and 
divergent circulation. A simple barotropic model with the forcing derived from the divergence 
of the vorticity flux of long-term climatology and summers of the weak and strong tropical 
easterly jet was used to simulate summer-time stationary eddies. The numerical results 
demonstrate the argument that the weakening (or strengthening) and of the tropical easterly jet 
of summer-time stationary eddies over the monsoon region is caused by the weakening 
(or strengthening) of the planetary-scale divergent circulation, which may be attributed to the 
interannual variation of tropical diabatic heating. 

1. Introduction 

As delineated by Krishnam urti ( 1971 ), the 
tropical easterly jet is a major feature of the upper 
tropical circulation during the northern summer. 
It was revealed by previous studies that this jet 
varies in its strength and position from year to 
year. Kobayashi ( 1974) observed that the strength 
of the tropical easterly jet correlates positively with 
the Indian monsoon rainfall; the strong (weak) 
tropical easterly jet is associated with positive 
(negative) rainfall anomalies. Contrasting the 
tropical circulation during the 1967 (normal rain­
fall) and 1972 (drought) summers, Kanamitsu and 
Krishnamurti (1978) pointed out that the weak 
tropical easterly jet during the 1972 summer 
concurred with anomalous warm sea-surface tem­
peratures over the eastern Pacific. Tanaka (1982) 
argued that the strengthening of the tropical 
easterly jet is related to the zonalization of the 
midlatitude circulation over northeast Asia but in 
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unrelated to the tropical Walker circulation. In 
contrast, Chen and van Loon ( 1987) suggested 
that the interannual variability of the jet is related 
to that of planetary-scale divergent circulation in 
the tropics. It thus appears that a further effort 
should be made to disclose the mechanism respon­
sible for the interannual variability of the tropical 
easterly jet. 

Using a linearized barotropic model with the 
specified seasonally-averaged zonal-mean wind 
and with the specified vortex stretching used as 
forcing, Holton and Colton (1972) were able to 
simulate the summer-time tropical stationary 
eddies. Apparently, the vortex stretching induced 
by large horizontal divergence over the Asian 
monsoon region is important to the existence of 
the Tibetan anticyclone and the tropical easterly 
jet. Additionally, Holton and Colton also pointed 
out that the vorticity generated by vortex stretch­
ing is balanced mostly by vorticity dissipation due 
to frictional damping, although vorticity advection 


























